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(54) STILL IMAGE PICKUP DEVICE AND PICKUP METHOD

(57) The present invention concerns a digital still
camera (1). This camera carries out a framing process
by using an infrared pick-up image and a visible light
photographing by using a flash or a low speed shutter
in a still image pick-up process. Upon automatic focus-
ing, the light of an auxiliary visible light source (23) for
automatic focusing is emitted to apply the visible lights
and carry out an automatic focusing process. In the dig-

ital still camera, the framing process can be carried out
which allows the image of a subject which is to be picked
up to be displayed on a finder even under an environ-
ment of low illuminance such as photographing a dark
place and a user to recognize the contents of the pho-
tographed image. Further, after that, even when the vis-
ible light photographing is carried out through the irra-
diation of flash or the low speed shutter, an accurate
focusing can be realized.
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Description

Technical Field

[0001] The present invention relates to a still image
pick-up device and method for electronically picking-up
a still image by using a photoelectric converter such as
a CCD (Charge Coupled Device) image sensor.

Background Art

[0002] An electronic still image pick-up device called
the so-called digital still camera that employs an image
sensor as a photoelectric converter has been hitherto
widely used.
[0003] In such a digital still camera, as well as a cam-
era with a usual silver salt film, a flash function or a low
speed shutter function or the like are likewise provided
in order to supplement for the shortage of the quantity
of light under an environment of low illuminance such
as at night or a dark place. The flash function is a func-
tion for emitting a flash of strong light to apply light to a
subject by using a discharge tube such as a xenon lamp.
Further, the low speed shutter function indicates a func-
tion for performing charge storage in the CCD for a long
time.
[0004] In the digital still camera, when an image de-
tected by the CCD is displayed on, for instance, a liquid
crystal panel used as a finder, the image of the subject
before it is photographed cannot be displayed on the
finder under the environment of low illuminance. That
is, under the environment of low illuminance, even when
a still image can be photographed, a user cannot carry
out a framing process to display a picked-up image on
the finder so that the user may recognize the position of
the subject or a composition before the user photo-
graphs the subject.
[0005] In order to solve the above-described problem,
a digital still camera having an infrared photographing
function that a subject is irradiated with infrared rays and
a framing process is performed while an infrared cut fil-
ter is retracted from an optical path has been recently
proposed.
[0006] Fig. 1 shows the wavelength sensitivity char-
acteristics A of a CCD and the wavelength passing char-
acteristics B of an infrared cut filter. As shown in Fig. 1,
the CCD has an adequate sensitivity not only for visible
lights, but also for infrared rays having the wavelength
of about 700 nm or more. On the contrary, the infrared
cut filter does not pass the infrared rays having the
wavelength of 700 nm or more. In an ordinary photo-
graphing; since an exposure under infrared rays is pro-
hibited, the infrared cut filter is inserted into the optical
path of light for photographing an image. On the other
hand, in an infrared photographing, the infrared cut filter
is retracted outside the optical path, further, a subject is
irradiated with infrared rays from infrared light emitting
means provided in a camera main body and reflected

lights thereof are photographed. Accordingly, in the dig-
ital still camera having such an infrared photographing
function, the infrared photographing is carried out in
framing process. Upon still image photographing, an
emission of infrared rays is stopped and a visible light
photographing is carried out by using a flash function or
a low speed shutter function instead thereof. Thus, even
under the environment of low illuminance, the position
of the subject or a composition can be recognized before
the subject is photographed and the subject can be put
in a frame as desired by a user.
[0007] The digital still camera ordinarily has an auto-
matic focusing function that a focalization is automati-
cally made. The automatic focusing system of the digital
still camera includes various systems. As one of them,
there is a self-focus detecting system using image char-
acteristics that a focused image has more high frequen-
cy components than those of a hardly focused image.
The self-focus detecting system is a system that the high
frequency components for an actually picked-up image
are detected while the position of a focus lens is moved
and a focal point is set to the position of the lens where
the high frequency components are most located.
[0008] However, a chromatic aberration is present in
the lens, and a focal distance is different between the
infrared radiation and the visible radiation. Therefore,
for instance, even when the image of the same subject
is picked up from the same position, the focusing posi-
tion of the focus lens is different between in the infrared
photographing and in the visible light photographing.
Accordingly, in case the infrared photographing is car-
ried out upon framing process and the visible light pho-
tographing using the flash or the like is carried out upon
photographing a still image, when the automatic focus-
ing process is carried out in accordance with the self-
focus detecting system based on a picked up image un-
der the infrared radiation, a blooming and dim still image
is photographed.
[0009] Further, even when the automatic focusing
process is carried out only by natural lights with infrared
rays cut, an obtained image has a very low contrast un-
der a state of low illuminance. Therefore, it is difficult, in
the first place, to detect the focusing position by using
the self-focus detecting system.
[0010] As mentioned above, when the infrared photo-
graphing is carried out in the framing process and the
visible light photographing by using the flash or the like
is carried out in the photographing a still image, it is ex-
tremely difficult to accurately perform the automatic fo-
cusing process for detecting the focusing position of the
still image.

Disclosure of the Invention

[0011] It is an object of the present invention to pro-
vide a still image pick-up device and a still image pick-
up method in which a framing process can be realized
that an image of a subject which is to be picked up is
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displayed on a finder even under an environment of low
illuminance such as photographing a dark place so as
to allow a user to recognize the contents of a photo-
graphed image, and then, even when a visible light pho-
tographing is carried out by using the irradiation of a
flash or a low speed shutter, an accurate focusing can
be realized.
[0012] A still image pick-up device according to the
present invention comprises a photoelectric converter
on which image pick-up light from a subject is incident
to convert the image pick-up light into an electric signal
and pick-up an image; a finder on which the image
picked up by the photoelectric converter is displayed;
an infrared removing filter provided so as to be inserted
into or retracted from an optical path of the image pick-
up light to remove the infrared components of the image
pick-up light; an infrared light emitting part for applying
infrared rays to the subject; an auxiliary light applying
part for applying visible lights to the subject; a recording
part for recording a still image picked up by the photoe-
lectric converter; and a main control part for respectively
controlling the parts in accordance with the switching
operation of processes including a framing process for
displaying the image of the subject which is to be picked
up on the finder; a focusing process for detecting the
focusing position of a focus lens based on the pick-up
image picked up by the photoelectric converter and a
still image pick-up process for picking up and recording
the still image. The main control part controls the infra-
red removing optical filter to be retracted outside the op-
tical path and infrared rays to be emitted from the infra-
red light emitting part upon framing process; the emis-
sion of infrared rays from the infrared light emitting part
to be stopped and the visible lights to be emitted from
the auxiliary light applying part upon focusing process;
and the infrared removing optical filter to be inserted into
the optical path and the focus lens to be moved to the
focusing position detected during the focusing process
to pick up the still image in the still image pick-up proc-
ess.
[0013] In the still image pick-up device according to
the present invention, the framing process is carried out
by the infrared picked-up image and a visible light pho-
tographing is carried out by using a flash or a low speed
shutter in still image pick-up process. In automatic fo-
cusing, the emission of the infrared rays is stopped to
apply auxiliary visible lights to the subject.
[0014] A still image pick-up method according to the
present invention is a still image pick-up method for
electronically picking up a still image by using a photo-
electric converter. This method comprises the steps of:
switching; in accordance with the selecting operation of
a user or an automatic selection, processes including a
framing process for displaying the image of a subject
which is to be picked up on a finder; a focusing process
for detecting the focusing position of a focus lens based
on the pick-up image picked up by the photoelectric con-
verter and a still image pick-up process for picking up

and recording a still image; retracting an infrared remov-
ing optical filter for removing the infrared components of
image pick-up light outside an optical path and applying
infrared rays to the subject in the framing process; stop-
ping the emission of infrared rays and applying auxiliary
visible lights to the subject in the focusing process; and
inserting the infrared removing optical filter onto the op-
tical path and moving the focus lens to the focusing po-
sition detected during the focusing process to pick up
the still image in the still image pick-up process.
[0015] In the still image pick-up method according to
the present invention, the framing process is carried out
by the infrared picked-up image and a visible light pho-
tographing is carried out by using a flash or a low speed
shutter in still image pick-up process. In automatic fo-
cusing, the emission of the infrared rays is stopped to
apply auxiliary visible lights to the subject.
[0016] Still another object and specific advantages
obtained by the present invention will be more apparent
from the description of an embodiment by referring to
the drawings.

Brief Description of the Drawings

[0017]

Fig. 1 is a diagram showing wavelength-sensitivity
characteristics of a CCD and an infrared cut filter.
Fig. 2 is a block diagram of a digital still camera to
which the present invention is applied.
Fig. 3 is a flow chart showing an operation se-
quence in an ordinary operating mode.
Fig. 4 is a flow chart showing an operation se-
quence in a low-illuminance operating mode.

Best Mode for Carrying Out the Invention

[0018] Now, an example in which the present inven-
tion is applied to a digital still camera for electronically
picking up a still image will be described.
[0019] A digital still camera 1 to which the present in-
vention is applied has such a structure as shown in Fig.
2.
[0020] The digital still camera 1 to which the present
invention is applied comprises, as shown in Fig. 2, a lens
part 11, a CCD 12, a timing signal generating circuit (TG)
13, an analog signal processing circuit 14, an analog/
digital converting circuit (A/D) 15, a digital signal
processing circuit 16, a finder 17, a recording circuit 18,
a shutter release button 19, a mode changing switch 20,
a flash light emitting part 21, a flash driving circuit 22,
an AF auxiliary light emitting part 23, an AF auxiliary light
driving circuit 24, an infrared light emitting part 25, an
infrared driving circuit 26 and a main control part 27.
[0021] The CCD 12 converts the image pick-up light
of the image of a subject which is formed on a light re-
ceiving surface through the lens part 11 into an electric
signal for each pixel and outputs an image signal for one
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screen. The image signal outputted by the CCD 12 is
supplied to the analog signal processing circuit 14.
[0022] The timing signal generating circuit 13 gener-
ates various kinds of driving pulses required when the
CCD 12 stores and reads the image signal for one
screen. The variety of pulses generated from the timing
signal generating circuit 13 are supplied to the CCD 12
and used as timing signals for the image pick-up proc-
ess or the output process of the image signal.
[0023] The analog signal processing circuit 14 carries
out analog processes such as a sampling process or an
amplifying process to the image signal supplied from the
CCD 12. The image signal outputted from the analog
signal processing circuit 14 is supplied to the analog/
digital converting circuit 15.
[0024] The analog/digital converting circuit 15 sam-
ples the analog image signal supplied from the analog
signal processing circuit 14 at a prescribed sampling
rate to convert the analog image signal into a digital im-
age signal. The digital image signal outputted from the
analog/digital converting circuit 15 is supplied to the dig-
ital signal processing circuit 16.
[0025] The digital signal processing circuit 16 gener-
ates various kinds of signals necessary for framing,
picking up a still image, automatic focusing, photometry,
etc. from the digital image signal supplied from the an-
alog/digital converting circuit 15. That is, the digital sig-
nal processing circuit 16 generates a display image sig-
nal from an input image signal, for instance, in framing
process, and supplies the display image signal to the
finder 17. The digital signal processing circuit 16 gener-
ates a still image signal of one frame from the input im-
age signal, upon picking up a still image, compresses
the still image signal, and then, supplies the com-
pressed still image signal to the recording circuit 18. Fur-
ther, the digital signal processing circuit 16 detects the
high frequency components of a prescribed area in a
screen from the input image signal upon automatic fo-
cusing, generates parameters showing the high fre-
quency components and supplies the parameters to the
main control part 27. Further, the digital signal process-
ing circuit 16 detects light quantity components of the
prescribed area in the screen from the input image sig-
nal upon photometry process, generates parameters
showingthe light quantity levels thereof and supplies the
parameters to the main control part 27.
[0026] The finder 17 is an electronic type display de-
vice composed of, for instance, a liquid crystal panel. To
the finder 17, the display image signal is inputted from
the digital signal processing circuit 16, in framing proc-
ess, and the image signal is displayed. That is, on the
finder 17, the image of the subject which is formed on
the light receiving surface of the CCD 12 is displayed
during a time except at the time of picking up a still im-
age.
[0027] The recording circuit 18 records a still image
signal outputted from the digital signal processing circuit
16 on recording media such as memory card upon pick-

ing up a still image.
[0028] The shutter release button 19 is a momentary
pressing switch operated by a user. The shutter release
button 19 has a function for discriminating and switching
three states including a state (off) that the switch is not
pressed, a state (completely pressed) that the switch is
completely pressed and a state (half pressed) that the
switch is half pressed. The three pressed states (off,
half-pressed, completely pressed) of the shutter release
button 19 are discriminated by the main control part 27.
The operation of the digital still camera 1 under each
pressed state will be described below in detail.
[0029] The mode changing switch 20 is a change
switch operated by the user. The mode changing switch
20 is a switch for switching the photographing mode of
the digital still camera 1 to an ordinary photographing
mode and a low illuminance photographing mode. The
switching state of the mode change switch 20 is discrim-
inated by the main control part 27. The operation of the
digital still camera 1 under each mode will be described
below in detail.
[0030] The flash light emitting part 21 is discharging
means such as xenon lamp called a so-called strobe or
speed light which can momentarily emit a strong light to
apply the light to a subject. In other words, the flash light
emitting part 21 can apply a strong flash to the subject.
The flash light emitting part 21 is attached to, for in-
stance, the front surface or the upper part of a casing
so as to apply light to a subject whose image is to be
picked up. That is, the flash light emitting part 21 is pro-
vided to apply light in the direction of an optical axis of
a lens forward from the lens. The flash light emitting part
21 is driven by the flash driving circuit 22 and its light
emitting timing is controlled by the main control part 27.
[0031] The AF auxiliary light emitting part 23 is visible
light emitting means for emitting visible lights such as a
light emitting diode, a laser light emitting part, a lamp,
etc. The AF auxiliary light emitting part 23 is different
from the flash light emitting part 21 and does not mo-
mentarily emit light, but continuously emits a substan-
tially prescribed quantity of visible lights. This AF auxil-
iary light emitting part 23 is also attached to, for in-
stance, the front surface or the upper part of a casing
so as to emit light to a subject whose image is to be
picked up. That is, the AF auxiliary light emitting part 23
is provided to apply light in the direction of an optical
axis of the lens forward from the lens. The AF auxiliary
light emitting part 23 is driven by the AF auxiliary light
driving circuit 24 and its light emitting timing is controlled
by the main control part 27.
[0032] The infrared light emitting part 25 is light emit-
ting means for infrared rays. The infrared light emitting
part 25 is likewise different from the flash light emitting
part 21 and does not momentarily emit light, but contin-
uously emits a substantially prescribed quantity of infra-
red rays. The infrared light emitting part 25 is also at-
tached to, for instance, the front surface or the upper
part of a casing so as to emit light to a subject whose
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image is to be picked up. That is, the infrared light emit-
ting part 25 is provided to apply light in the direction of
an optical axis of the lens forward from the lens. The
infrared light emitting part 25 is driven by the infrared
driving circuit 26 and its light emitting timing is controlled
by the main control part 27.
[0033] The main control part 27 controls the respec-
tive parts of the digital still camera 1.
[0034] The lens part 11 includes a zoom lens 31, a
focusing lens 32, an infrared cut filter 33, diaphragm
blades 34 and shutter blades 35. These members form
an optical system for forming an image of the image
pick-up light from the subject on the light receive surface
of the CCD 12. Further, the lens part 11 includes a zoom
lens driving part 41 for driving the zoom lens 31, a fo-
cusing lens driving part 42 for driving the focusing lens
32, a filter driving circuit 43 for driving the infrared cut
filter 33, a diaphragm driving part 44 for driving the dia-
phragm blades 34 and a shutter driving part 45 for driv-
ing the shutter blades 35.
[0035] The zoom lens 31 is provided at a position
where its optical axis corresponds to a vertical line ex-
tended from a substantially central part of the light re-
ceive surface of the CCD 12. The zoom lens 31 is pro-
vided so as to be linearly movable forward and back-
ward on the optical axis. The image pick-up magnifica-
tion of an image formed on the light receiving surface of
the CCD 12 is changed in accordance with the moving
position of the zoom lens 31. The moving position of the
zoom lens 31 is controlled by the main control part 27
through the zoom lens driving part 41.
[0036] The focusing lens 32 is provided at a position
where its optical axis corresponds to a vertical line ex-
tended from a substantially central part of the light re-
ceive surface of the CCD 12. The focusing lens 32 is
provided so as to be linearly movable forward and back-
ward on the optical axis. The focusing position of an im-
age formed on the light receiving surface of the CCD 12
is changed in accordance with the moving position of
the focusing lens 32. The moving position of the focus-
ing lens 32 is controlled by the main control part 27
through the focusing lens driving part 42.
[0037] The infrared cut filter 33 is provided so as to
be selectively switched to be retracted from or inserted
into the optical path of image pick-up light whose image
is formed on the light receiving surface of the CCD 12.
Here, the insertion of the infrared cut filter 33 into the
optical path means that the infrared cut filter 33 is ar-
ranged at a position where the image pick-up light
whose image is formed on the image receiving surface
of the CCD 12 passes. Further, the retraction of the in-
frared cut filter from the optical path of the image pick-
up light means that the infrared cut filter 33 is arranged
at a position where the image pick-up light whose image
is formed on the light receiving surface of the CCD 12
does not pass. The infrared cut filter 33 is an optical filter
for removing infrared rays from incident light and has
optical characteristics of interrupting light of wavelength

longer than about 700 nm as shown, for instance, in Fig.
1. Accordingly, when the infrared cut filter 33 is inserted
into the optical path, the image of the image pick-up light
from which the light of wavelength not shorter than in-
frared rays is removed is formed on the light receiving
surface of the CCD 12. When the infrared cut filter 33 is
retracted from the optical path of the image pick-up light,
the image of the image pick-up light from which the in-
frared rays are not removed is directly formed on the
light receiving surface of the CCD 12. The infrared cut
filter 33 is controlled to be switched to be inserted or
retracted by the main control part 27 through the filter
driving part 43.
[0038] The diaphragm blades 34 adjust the quantity
of the image pick-up light whose image is formed on the
light receive surface of the CCD 12. The diaphragm
blades 34 form an aperture on the optical axis of the
optical system of the lens part 11 as a center and control
the quantity of light by changing the aperture size. That
is, the diaphragm blades 34 control a diaphragm value
(F-number) of the camera. The diaphragm value of the
diaphragm blades 34 is controlled by the main control
part 27 through the diaphragm driving part 44.
[0039] The shutter blades 35 are provided on the op-
tical path of the image pick-up light whose image is
formed on the light receiving surface of the CCD 12 to
interrupt the image pick-up light by opening or closing
the blades. The shutter blades 35 open the image pick-
up light for a prescribed time upon picking up a still im-
age. At that time, the charge storage time (electronic
shutter) of the CCD 12 is controlled and the applying
time of light whose image is formed on the light receive
surface is controlled. The shutter speed of the camera
at the time of picking up the still image is controlled by
the electronic shutter. The opening and closing timing
of the shutter blades 35 is controlled by the main control
part 27 through the shutter driving part 45.
[0040] Now, the operation of the digital still camera 1
according to the present invention will be described be-
low.
[0041] The digital still camera 1 according to the
present invention carries out a framing process, an au-
tomatic focusing process and a still image pick-up proc-
ess in accordance with the states (off, half-pressed,
completely pressed) of the shutter release button 19.
[0042] The framing process is a process that an im-
age picked up by the CCD 12 is displayed on the finder
17 so that a user can recognize the position of a subject
in a screen or the composition of the screen before the
user photographs the subject. In the framing process,
the CCD 12 performs an image pick-up process for one
screen at intervals of prescribed time (for instance, at
intervals of 1/30 seconds) and the picked-up and ob-
tained image signal is outputted. Consequently, the im-
age displayed on the finder 17 is also updated at inter-
vals of prescribed time (for instance, at intervals of 1/30
seconds). Thus, the user can recognize the pick-up im-
age displayed on the finer 17 as a moving image. This
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framing process is carried out when the digital still cam-
era 1 itself is brought into a state in which a photograph-
ing operation can be done and the shutter release button
19 is in a state of off, in other words, the user does not
press the shutter release button 19.
[0043] The automatic focusing process is a process
for automatically setting the focus of the image of the
subject as a subject of a still image to be picked up. That
is, the automatic focusing process is a process for au-
tomatically adjusting a focal point. While the framing
process is carried out, when the shutter release button
19 is half pressed, the digital still camera 1 starts the
automatic focusing process of what is called a self-focus
detecting system that the focusing position is detected
based on the picked-up image. When the digital still
camera 1 starts the automatic focusing process, the
main control part 27 controls the focusing lens 32 to be
sequentially moved and pick up the image of the subject.
Then, the digital signal processing circuit 16 measures
high frequency components in a part of a range (focus
measuring area) in the screen from each picked up im-
age and detects parameters showing the levels of the
high frequency components included in the area. Then,
the main control part 27 detects the moving position of
the focusing lens 32 in which the parameters become
the highest and sets the moving position as the focusing
position.
[0044] In the digital still camera 1, for instance, the
opening degree of the diaphragm blades 34 or the elec-
tronic shutter or the like is set as well as the automatic
focusing process, that is, a quantity of exposure light
necessary for setting the F-number or shutter speed is
likewise measured (photometry). Further, other setting
such as the setting of white balance necessary for pho-
tographing a still image is also carried out.
[0045] To complete the automatic focusing process,
a prescribed time is needed. However, even when this
process is completed, in case a user yet remains to half
press the shutter release button 19, the automatic fo-
cusing process will be automatically shifted to the fram-
ing process.
[0046] The still image pick-up process is a process
that the image of a subject is picked up for one screen
and the image of the subject of one screen is recorded
on a medium. In the digital still camera 1, when the shut-
ter release button 19 is completely pressed after the au-
tomatic focusing process is finished, the moving position
of the focusing lens 32, the opening degree of the dia-
phragm blades 34 and shutter time, etc. are set to values
detected during the automatic focusing process to pick
up a still image of one screen by the CCD 12. The picked
up still image is compressed by the digital signal
processing circuit 16 or the like, and then, stored in the
media. When the still image pick-up process is complet-
ed, the process is shifted to the framing process again.
[0047] Further, in the digital still camera 1, the photo-
graphing mode is switched to the ordinary photograph-
ing mode and to the low illuminance photographing

mode. In the digital still camera 1, the light emission of
the flash light emitting part 21, the AF auxiliary light emit-
ting part 23 and the infrared light emitting part 25 is con-
trolled and the insertion/retraction of the infrared cut fil-
ter 33 are controlled in accordance with the switched
state of the mode.
[0048] The ordinary photographing mode is a photo-
graphing mode under an environment that the subject
has an adequate illuminance and a still image can be
photographed without supplementing for the shortage
of the quantity of light by, for instance, the flash. On the
other hand, the low illuminance photographing mode is
a photographing mode under an environment that an or-
dinary still image photographing cannot be carried out
under the environment of low illuminance such as at
night or a dark place. The main control part 27 decides
to switch the ordinary photographing mode and the low
illuminance photographing mode in accordance with the
switching state of the mode changing switch 20 or the
value of a quantity of light in an outer periphery.
[0049] Under the ordinary photographing mode, the
emission of light of the flash light emitting part 21, the
AF auxiliary light emitting part 23 and the infrared light
emitting part 25 is stopped and the infrared cut filter 33
is inserted into the optical path of photographing light.
[0050] On the other hand, under the low illuminance
photographing mode, a control is performed as de-
scribed below during the respective processes including
the framing process, the automatic focusing process
and the still image pick-up process.
[0051] In the framing process, the emission of light of
the flash light emitting part 21 and the AF auxiliary light
emitting part 23 is stopped and the light of the infrared
light emitting part 25 is emitted. Further, the infrared cut
filter 33 is retracted from the optical path of image pick-
up light. Accordingly, in framing process, infrared rays
are applied to the subject and the image of reflected light
is picked up by the CCD 12. Therefore, even under the
state of insufficient illuminance such as at night, a picked
up image necessary for recognizing the position of the
subject or a composition can be displayed on the finder
17.
[0052] In the automatic focusing process, the emis-
sion of light of the flash light emitting part 21 and the
infrared light emitting part 25 is stopped and the light of
the AF auxiliary light emitting part 23 is emitted. Further,
the infrared cut filter 33 is inserted into the optical path
of the image pick-up light. Accordingly, visible lights are
applied to the subject and an image of reflected lights
therefrom is picked up by the CCD 12. Therefore, even
under the state of insufficient illuminance such as at
night, the focusing position when the subject is photo-
graphed under the visible lights can be precisely detect-
ed.
[0053] At the time of the still image pick-up process,
the emission of light of the AF auxiliary light emitting part
23 and the infrared light emitting part 25 is stopped and
the light of the flash light emitting part 21 is emitted. Fur-
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ther, the infrared cut filter 33 is inserted onto the optical
path of the image pick-up light. Accordingly, an ade-
quate quantity of light necessary for photographing a still
image is applied to the subject and the shutter blades
35 are controlled at its light applying timing so that the
CCD 12 can receive the visible lights. Therefore, even
under the state of insufficient illuminance, for instance,
at night, the image of the subject can be electronically
picked up.
[0054] Although the infrared cut filter 33 is inserted
onto the optical path of the image pick-up light at the
time of the automatic focusing process, the infrared cut
filter 33 may be kept retracted from the optical path. In
this case, the CCD 12 may possibly receive infrared
components so that the precise focusing position only
by the visible lights may not be probably detected. How-
ever, when the moving position of the focusing lens 32
is set by correcting a prescribed amount from the focus-
ing position detected in automatic focusing, a focused
still image can be picked up.
[0055] Further, although the light of the flash light
emitting part 21 is emitted to supplement for the short-
age of the quantity of light in the still image pick-up proc-
ess, the light of the flash light emitting part 21 may not
be emitted. Instead thereof, shutter speed may be ade-
quately lowered so as to supplement for the shortage of
the quantity of light.
[0056] Now, an operation sequence of the digital still
camera 1 will be described below.
[0057] Firstly, for initialization, it is assumed that the
emission of light of the flash light emitting part 21, the
AF auxiliary light emitting part 23 and the infrared light
emitting part 25 is stopped and the infrared cut filter 33
is inserted onto the optical path of the image pick-up
light. Then, the main control part 27 of the digital still
camera 1 decides whether a photographing mode is set
to an ordinary operating mode or to a low illuminance
operating mode. The main control part 27 carries out a
process from step S11 shown in Fig. 3 when the photo-
graphing mode is set to the ordinary operating mode.
The main control part 27 carries out a process from step
S31 shown in Fig. 4 when the photographing mode is
set to the low illuminance operating mode.
[0058] Initially, the process in the ordinary operating
mode will be described by referring to a flow chart shown
in Fig. 3.
[0059] When the main control part 27 of the digital still
camera 1 decides that the photographing mode is the
ordinary operating mode, the main control part 27 starts
a framing process (step S11).
[0060] Then, when the shutter release button 19 is
half pressed by a user (step S12), the main control part
27 measures a quantity of exposure light (photometry)
or the like (step S13). A photometry process is carried
out to set a diaphragm value and shutter speed.
[0061] After that, the main control part 27 carries out
an automatic focusing process (step S14). The automat-
ic focusing process is carried out to set the focusing po-

sition of the focusing lens 32.
[0062] Subsequently, the main control part 27 moves
the focusing lens 32 to the set lens position (step S15).
[0063] Then, when the shutter release button 19 is
completely pressed by the user (step S16), the main
control part 27 starts a still image pick-up process (step
S17). When the main control part 27 starts the still image
pick-up process, the main control part 27 firstly adjusts
the opening degree of the diaphragm blades 34 to the
diaphragm value set in the step S13 (step S18).
[0064] Then, the main control part 27 opens the shut-
ter blades 35 to start a light receive of the CCD 12 (step
S19).
[0065] When a charge storage time set in the step S13
arrives after the main control part 27 starts the light re-
ceive, the main control part 27 stops the light receive of
the CCD 12 to close the shutter blades 35 (step S20).
[0066] After that, the main control part 27 starts read-
ing of an image signal from the CCD 12 (step S21).
[0067] Subsequently, the main control part 27 carries
out various kinds of processes to the image signal read
from the CCD 12 to form a still image (step S22).
[0068] After that, the main control part 27 records the
formed still image on a medium (step S23).
[0069] The still image pick-up process is completed
in the step S23 and the process from the framing proc-
ess (step S11) is repeated again.
[0070] Now, a process in the low illuminance operat-
ing mode will be described by referring to a flow chart
shown in Fig. 4.
[0071] When the main control part 27 of the digital still
camera 1 decides that the photographing mode is the
low illuminance operating mode, the main control part
27 emits light of the infrared light emitting part 25 and
retracts the infrared cut filter 33 from the optical path of
the image pick-up light (step S31).
[0072] Then, the main control part 27 starts a framing
process (step S32).
[0073] Then, when the shutter release button 19 is
half-pressed by a user (step S33), the main control part
27 stops the emission of light of the infrared light emitting
part 25 and inserts the infrared cut filter 33 onto the op-
tical path of the image pick-up light (step S34).
[0074] Subsequently, the main control part 27 meas-
ures a quantity of exposure light (photometry) or the like
(step S35). The photometry process is carried out to set
the opening degree of a diaphragm and shutter speed.
[0075] Then, the main control part 27 emits light of the
AF auxiliary light emitting part 23 (step 36).
[0076] After that, the main control part 27 carries out
an automatic focusing process (step S37). The automat-
ic focusing process is carried out to set the position of
the focusing lens 32. Subsequently, the main control
part 27 moves the focusing lens 32 to the set lens posi-
tion (step S38).
[0077] After that, the main control part 27 stops the
emission of light of the AF auxiliary light emitting part 23
(step S39).
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[0078] Then, when the shutter release button 19 is
completely pressed by a user (step S40), the main con-
trol part 27 starts a still image pick-up process (step
S41).
[0079] When the main control part 27 starts the still
image pick-up process, the main control part 27 firstly
adjusts the opening degree of the diaphragm blades 34
to an diaphragm value set in the step S35 (step S42).
[0080] After that, the main control part 27 opens the
shutter blades 35 to start the light receive of the CCD
12 (step S43).
[0081] Subsequently, the main control part 27 emits
light of the flash light emitting part 21 simultaneously
with a timing at which the main control part 27 opens the
shutter blades 35 to start the light receive of the CCD
12 (step S44).
[0082] When a charge storage time set in the step S35
arrives after the main control part 27 starts the light re-
ceive, the main control part 27 stops the light receive of
the CCD 12 to close the shutter blades 35 (step S45).
[0083] After that, the main control part 27 starts read-
ing of an image signal from the CCD 12 (step S46).
[0084] Subsequently, the main control part 27 carries
out various kinds of signal processes to the image signal
read from the CCD 12 to form a still image (step S47).
[0085] Then, the main control part 27 records the
formed still image on a medium (step S48).
[0086] The still image pick-up process is completed
in the step S48 to repeat again the process from the
framing process (step S31).
[0087] As mentioned above, in the digital still camera
1 according to the present invention, the infrared rays
are applied to the subject to carry out the framing proc-
ess. In the still image pick-up process, the visible light
photographing is carried out by using a flash. Then, in
the automatic focusing process, the emission of infrared
rays is stopped and auxiliary visible lights are applied to
the subject.
[0088] Consequently, the digital still camera 1 accord-
ing to the present invention can realize the framing proc-
ess that the image of the subject which is to be picked
up is displayed on the finder even under the environ-
ment of low illuminance such as at night or a dark place
to allow a user to recognize the contents of the photo-
graphed image. Further, even when the flash is applied
to the subject after that, a precise focusing process with-
out blooming can be realized.

Industrial Applicability

[0089] In the still image pick-up device and the image
pick-up method according to the present invention, the
framing process is carried out under an infrared photo-
graphing. In the still image pick-up process, the flash or
the low speed shutter or the like is used to perform the
visible light photographing. In the automatic focusing
process, the emission of infrared rays is stopped and
the auxiliary visible lights are applied to the subject.

[0090] Thus, in the still image pick-up device and the
still image pick-up method according to the present in-
vention, the framing process can be realized that the im-
age of the subject which is to be picked up is displayed
on the finder even under the environment of low illumi-
nance such as at night or a dark place to allow a user
to recognize the contents of the photographed image.
Further, even when the flash is applied to the subject
after that, a precise focusing process without blooming
can be realized

Claims

1. A still image pick-up device comprising:

a photoelectric converter on which image pick-
up light from a subject is incident to convert the
image pick-up light into an electric signal and
pick-up an image;
a finder on which the image picked up by the
photoelectric converter is displayed;
an infrared removing filter provided so as to be
inserted into or retracted from an optical path
of the image pick-up light to remove infrared
components of the image pick-up light;
an infrared light emitting part for applying infra-
red rays to the subject;
an auxiliary light applying part for applying vis-
ible lights to the subject;
a recording part for recording a still image
picked up by the photoelectric converter; and
a main control part for controlling the parts in
accordance with the switching operation of
processes including a framing process for dis-
playing the image of the subject which is to be
picked up on the finder, a focusing process for
detecting the focusing position of a focus lens
based on the pick-up image picked up by the
photoelectric converter and a still image pick-
up process for picking up and recording a still
image, wherein the main control part controls
the infrared removing optical filter to be retract-
ed outside the optical path and infrared rays to
be emitted from the infrared light emitting part
in the framing process, the emission of infrared
rays from the infrared light emitting part to be
stopped and the visible lights to be emitted from
the auxiliary light applying part in the focusing
process, and the infrared removing optical filter
to be inserted into the optical path and the focus
lens to be moved to the focusing position de-
tected during the focusing process to pick up a
still image in the still image pick-up process.

2. The still image pick-up device according to claim 1,
further comprising a flash applying part for applying
a flash of visible lights to the subject; wherein the
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main control part inserts the infrared removing op-
tical filter into the optical path, moves the focus lens
to the focusing position detected in the focusing
process and applies the flash of visible lights from
the flash applying part to the subject to pickup a still
image in the still image pick-up process.

3. The still image pick-up device according to claim 1,
wherein the main control part inserts the infrared re-
moving optical filter into the optical path to detect
the focusing position of the focus lens in the focus-
ing process.

4. The still image pick-up device according to claim 1,
wherein the main control part retracts the infrared
removing optical filter outside the optical path to de-
tect the focusing position of the focus lens in the
focusing process, and moves the focus lens, in the
still image pick-up process, to a position where a
prescribed correction is applied to the focusing po-
sition detected at the time of the focusing process.

5. The still image pick-up device according to claim 1,
further comprising a pressing button for switching
the framing process, the focusing process and the
still image pick-up process, wherein the main con-
trol part carries out the framing process when the
pressing button is not pressed, performs the focus-
ing process when the pressing button is half
pressed, and performs the still image pick-up proc-
ess when the pressing button is completely
pressed, and further, carries out the framing proc-
ess after the detection of the focusing position of
the focus lens is completed while the pressing but-
ton is half pressed.

6. A still image pick-up method for electronically pick-
ing up a still image by using a photoelectric convert-
er, the method comprising the steps of:

switching, in accordance with the selecting op-
eration of a user or an automatic selection,
processes including a framing process for dis-
playing the image of a subject which is to be
picked up on a finder, a focusing process for
detecting the focusing position of a focus lens
based on the pick-up image picked up by the
photoelectric converter and a still image pick-
up process for picking up and recording a still
image;
retracting an infrared removing optical filter for
removing infrared components of image pick-
up light outside an optical path and applying in-
frared rays to the subject in the framing proc-
ess;
stopping the emission of infrared rays and ap-
plying auxiliary visible lights to the subject in the
focusing process;

and inserting the infrared removing optical filter
onto the optical path and moving the focus lens
to the focusing position detected during the fo-
cusing process to pick up a still image in the still
image pick-up process.

7. The still image pick-up method according to claim
6, wherein the infrared removing optical filter is in-
serted into the optical path and the focus lens is
moved to the focusing position detected in the fo-
cusing process to apply a flash of visible lights to
the subject and pick-up a still image in the still image
pick-up process.

8. The still image pick-up method according to claim
6, wherein the infrared removing optical filter is in-
serted into the optical path to detect the focusing
position of the focus lens in the focusing process.

9. The still image pick-up method according to claim
6, wherein the infrared removing optical filter is re-
tracted outside the optical path to detect the focus-
ing position of the focus lens in the focusing proc-
ess, and the focus lens is moved to a position where
a prescribed correction is applied to the focusing
position detected during the focusing process in the
still image pick-up process.

10. The still image pick-up method according to claim
6, wherein when a pressing button for switching the
framing process, the focusing process and the still
image pick-up process is not pressed, the framing
process is carried out, when the pressing button is
half pressed, the focusing process is carried out,
and when the pressing button is completely
pressed, the still image pick-up process is carried
out, and further, after the detection of the focusing
position of the focus lens is completed while the
pressing button is half pressed, the framing process
is carried out.
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